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Yoshiharu Kuwabara* : Garyopses and systematics in 
Japanese grasses 
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Tab. 1. Means of length of caryopsis (L), width, of caryopsis (W) 
and length of embryo (E), and their ratios in some tribes of 
Festucoideae. 


Tribe 

L 

W 

E 

L/E 

W/E 

Stipeae 

4. 75 

0. 95 

1.35 

3. 52 

0. 70 

Brylkinieae 

4.40 

1.10 

1.00 

4. 40 

1. 10 

Meliceae 

1.61 

0.81 

0.48 

3. 35 

1.69 

Festuceae 

3. 13 

0.90 

0.67 

4.67 

1.34 

Triticeae 

5.44 

1.59 

1.08 

5.03 

1.47 

Aveneae 

2.37 

0.81 

0. 76 

3.12 

1.06 


'N * ff-v, r-9-, X XV J T y ? <D 3 t 

TfcIi, o-£, Ri<B 

hb, x x / x- z"d-m® 

fx mm, 'V Kivxxxv 

MvmmmmB-e, t /c bspi 

mm vm, mnm~z&ho ^xx a 

wt^±ftktim3&ii$>z>o siom# o^©iioi*oi®«, ea^jisK-t? 
hht) 1 , 'VWH, * xf m y xf-Y J§, X IF 3 X JS& £ 0 

2 . x XV X/VMI4 

6I10S (^5#if) «HS2tL, fcrfi, EoS$©W, 3? 

J:Df%*LfeoJi:«3S2 k:zrL*c$>€>o 

L/E ©^CtW^^fjJIglCia^OLTr^S fc, t X^N'M>f- 3 7t'/ X" 1 j txl>^x' 
i 7 ^a V'X' i X'tl>x X/ X'tM> '>^'1 i 4 5 o ■X’tio, JEE©J£ffcflt£;*:£ $ 
“Cii, 11 x h 0 


Tab. 2. Means of length of caryopsis (L), width of caryopsis (W) 
and length of embryo (E), and their ratios in some genera of 
Eragrostoideae. 


Genus 

L 

W 

E 

L/E 

W/E 

Eragrostis 

0.80 

0. 34 

0.43 

1.86 

0. 79 

Eleusine 

1.20 

0.65 

0.45 

2.66 

1.44 

Kengia 

3. 75 

0.55 

1.65 

2.27 

0. 33 

Sporobolus 

1. 15 

0.40 

0. 55 

2.10 

0. 73 

Muhlenbergia 

1.70 

0.47 

0.80 

2. 13 

0.59 

Zoysia 

1.20 

0.60 

0. 75 

1.60 

0.80 
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a/fl, j *fc'xJB©4JRS£-tro t/T7'VxxAB©Af¥li> X'J-^XVR, 
7X*VM(1®) ®2JS^fe*t), BlJV XXAR, JJT/yXXirl, 7XXV 
| dl), n/t/ta, 7dVXI, XXVXVJR, XX7^XJS, 7VXI 
■£© A f|X1i R>A XV6 V, B Ifxii R<A XVSo C*lV<2>4l¥K b 
/ x ^'11 f a'f if It ini /c 6 771/ - t, L/E £>vt WVV^JEXSS^iJVS 
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Tab. 3. Means of length of caryopsis (L), width of caryopsis (W), 
and length of embryo (E), and their ratios in some tribes of 
Panicoideae. 


Tribe 

L 

W 

E 

L/E 

W/E 

Arundinelleae 

1.85 

0.60 

1.25 

1.48 

0.48 

Isachneae 

1. 15 

0. 75 

0.45 

2.55 

1.66 

Paniceae 

Group A 1 

1.55 

0.92 

0.68 

2.28 

1. 35 

Group B 2 

2.07 

1.41 

1.56 

1.32 

0.90 

Andropogoneae 
Group A 3 

2. 10 

0.50 

0.95 

2.21 

0.53 

Group B 4 

3.03 

1.05 

1.80 

1.68 

0.58 


1. Paniceae Group A —Panicum, Digitaria , Faspalum. 

2. Paniceae Group B— Pennisetum, Setaria, Eriochloa, Echmochloa. 

3. Andropogoneae Group A— Dimeria, Microstegium japonicum. 

4. Andropogoneae Group B— Miscanthus, Spodiopogon, Microstegium vimi- 
neum, Arthraxon, Cymbopogon, Themeda, Ischaemum, Phacelurus. 
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Figs. 1—10. Caryopses. 1. Festuca rubra- L. 2. Elymus mollis Trin. 3. 
Milium effusum L. 4.. Agrostis hiemalis Britt., Sterns et Poggenb. 5. Muhlen- 
bergia longistolon Ohwi. 6. Kengia hackelii Packer. 7. Setaria viridis P. Beauv. 
var. pachystachys Makino. 8. Erijchloa villosa^ Kunth. 9. Miscanthus sinensis 
Anderss. 10. Ischaemum anthephoroides Miq. Figs. 1—4. R>A: Ri>B type. 
Figs. 5—6. R>A: Ri<B type. Figs. 7—8. R<A: Ri>B type. Figs. £—10. R< 
A: Ri<B type. 
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Tab. 4. Diagramatic representation of caryopsis features. 


Group 

Diagram 

Group 

Diagram 

Festucoideae 


Panicoideae 


Stipeae 

R > A : R t >B 

Arundinelleae 

R < A : R t <B 

Brylkinieae 

R>A: R!>B 

Isachneae 

R> A: R t >B 

Meliceae 

R > A : R t >B 

Paniceae 


Festuceae 

R> A: Rt>B 

Group A 

R> A: R t > B 

Aveneae 

R > A : R t > B 

Group B 

R < A : R t >B 

Triticeae 

R> A: R X >B 

Andropogoneae 


Eragrostoideae 


Group A 

R> A: R t <B 

Eragrostis 

R<A: R t <B 

Group B 

R < A : R t < B 

Eleusine 

R>A: Ri > B 



Kengia 

R> A: R t <B 



Sporobolus 

R> A : R : < B 



Muhlenbergia 

R> A: R t <B 



Zoysia 

R<A: Ri<B 




Tab. 5. Traits of caryopses in the species examined. 


Species 

Shape 

VtO 

Color 

L £j 

S’S 

if 

Is? 

o ^ 

Ratio 

<u ^ 


A w 

£ ) 'o 
s ET 

J si 

L/E 

W/E 

Festucoideae 

Stipeae 

fichnatherum 

broadly linear 

Gv 

pale-brown 

4. 75 

0.95 

1.35 

3.5 

0.7 

pekinense Ohwi 
Brylkinieae 
Brylkinia schmi- 

linear oblong 

Gv 

yellowish red, 

4.4 

1. 1 

1.0 

4. 4 

1.1 

dtii Ohwi 

Meliceae 

Melica nutans L. 

oblong 

P 

glossy 

dark-brown, 

2.2 

1. 15 

0.5 

4. 4 

2.3 

M. onoei Fr. et 

broadly linear 

Cv 

glossy 

dark-grey 

2.5 

0. 55 

0.55 

4. 5 

1.0 

Sav. 








1) Ventral view. Cc*-concave surface. Cv-convex surface. G-groove. P-plane. 
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Glyceria ischyro- 
neura Steud. 

oval 

Cc 

dark-brown 

1.350.7 0.45 

3.0 

1.6 

G. alnasteretum 
Komar. 

oblong 

P 

dark-brown 

1. 750.850.55 

3.2 

1.5 

G. leptolepis 

Ohwi 

Festuceae 

obovate 

P 

dark-brown, 

glossy 

1. 150.8 0.35 

3.4 

2.3 

Torreyochloa 
natans Church 

obovate 

P 

dark-grey green 

0. 950. 550. 35 

3.0 

1.7 

T. viridis 

Church 

elliptic 

P 

greenish brown 

1.4 0.75 0.45 

3. 1 

1. 7 

Festuca ovina L. 

oblanceolate 

Cc 

pale-brown 

2.550.7 0.55 

4.6 

1.3 

F. rubra L. 

oblanceolate 

Cc 

pale-brown 

3.0 0.8 0.65 

4.6 

1.2 

F. elatior L. 

oblanceolate 

Cc 

dark-brown 

3.251.3 0.85 

3.8 

1. 5 

F. parvigluma 
Steud. 

linear-oblong 

Cc 

purplish brown 

2.9 1.050.45 

■6.4 

2.3 

Poa annua L. 

lanceolate 

Cc 

pale-brown 

1.550. 550. 45 

3.4 

1.2 

P. nipponica 

Koidz. 

lanceolate 

Cc 

pale-brown 

1.550.450.4 

3.9 

1 . 1 

P. sphondylodes 
Trin. 

lanceolate 

Cv 

pale-brown 

1. 150. 430. 38 

3. 1 

1 . 1 

P. pratensis L. 

lanceolate 

Cc 

pale-brown 

1.4 0.450. 33 

4.4 

1.4 

Lolium temulen- 
tum L. 

linear-oblong 

Cc 

dark-brown 

3. 751.451. 15 

3.3 

1.3 

Dactylis glome- 
rata L. 

lanceolate 

Cc 

pale-brown 

3.05 0.95 0. 95 

3.2 

1.0 

Bromits rernoti- 
florus Ohwi 

linear 

Cc 

dark-brown 

8. 51. 1 0.85 

I 

10.0 

1.3 

B. mollis L. 

oblanceolate 

Cc 

dark-brown 

5. 751.651.35 

4.3 

1.2 

B. catharticus 

Vahl. 

oblanceolate 

Cc 

dark-grey 

3.4 1.350.75 

4. 5 

1.8 

Brachypodi urn 
sylvaticum 

P. Beauv. 

broadly linear 

Cc 

dark-brown 

6.251.250.95 

6.5 

1.3 

Diarrhena japo- 
nica Fr. et Sav. 

Triticeae 

broadly linear 

P 

dark-greenish- 

blue 

2.8 0.550.55 

5. 1 

1.0 

Agropyron repens 
P. Beauv. 

linear-oblong 

Cc 

yellowish 

brown 

4. 251.251.0 

4.3 

1.3 

A. ciliare Franch. 

linear-oblanceo- 

late 

Cc 

yellowish 

brown 

4.751.4 0.7 

6.8 

2.0 

A. tsukusiense 

Ohwi var. tran¬ 
sients Ohwi 

oblanceolate 

Cc 

yellowish 

brown 

5.2 1.451.0 

5.2 

1.5 
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Elymus mollis 

Trin. 

linear-oblanceo- 

late 

Gc 

pale-brown 

7.5 

2.25 

1.35 

5.6 

1.7 

E. dahuricus 
Turcz. 

linear-oblong 

Gc 

yellowish 

brown 

5.5 

1.6 

1.35 

4. 1 

1.2 

Avenae 









Avena sativa L. 

linear-oblong 

G 

milky-brown 

9.0 

3.0 

2.75 

3.3 

1.1 

A. fatua L. 

linear-oblong 

G 

yellowish 

brown 

7.5 

2. 1 

2. 15 

3.5 

1.0 

Trisetum bifidum 
Ohwi 

linear- 

lanceolate 

Gv 

milky-brown 

2.75 

0.35 

0.45 

6. 1 

0.8 

Milium e ffusum 

L. 

oval 

Gv 

d ark-bow n 

1.7 

1. 15 

0.4 

4.3 

2.9 

Beckmannia syzi- 
gachne Fern. 

linear-oblong 

Cv 

pale-yellowish 

brown 

1.85 

0.7 

0.65 

2.8 

1.0 

Phalaris arundi- 
nacea L. 

linear-oblong 

Gv 

dark-grey 

brown 

1.8 

0.7 

0.8 

2.3 

0.9 

P. canariensis L. 

linear-oblong 

Gv 

dark-grey 

brown 

3. 75 

1.25 

1.85 

2.0 

0.7 

Anthoxanthum 
odoratum L. 

oblong 

Gv 

pale-yellowish 

brown 

1.55 

0.65 

0. 55 

2.8 

1.2 

Alopecurus 

aequalis Sobol, 
var. amurensis 
Ohwi 

linear- 

oblanceolate 

Gv 

dark-grey 

1.2 

0.45 

0. 55 

2.3 

0.8 

Phleum pratensis 

L. 

obovate 

Gv 

milky-grey 

1.4 

0. 78 

0.6 

2.3 

1.3 

Agrostis palustris 
Huds. 

linear-oblong 

G 

pale-brown 

1.1 

0.4 

0.38 

3.0 

1. 1 

A. hiemalis Britt. 
Sterns et Pogg. 

lanceolate 

G 

milky-brown 

1.05 

0. 35 

0. 35 

3.0 

1.0 

A. clavata Trin. 
var. clavata. 

lanceolate 

G 

milky-brown 

1.1 

0. 38 

0. 33 

3.4 

1.2 

A. clavata var. 
nukabo Ohwi 

lanceolate 

G 

milky-brown 

1.0 

0. 38 

0. 33 

3. 1 

1.2 

Polypogon fugax 
Steud. 

oblong 

G 

milky-brown 

1.05 

0.4 

0.3 

3.5 

1.3 

Calamagrosti s 
pseudophragmi- 
tes Koeler 

linear-oblong 

G 

milky-brown 

1.25 

0. 35 

0. 35 

3.6 

1.0 

C. armtdinacea 
Roth var. 
brachytricha 
Hack. 

lanceolate 

P 

milky-white 

1.9 

0.65 

0. 55 

3.5 

1.2 

C. hakonensis Fr. 
et Sav. 

linear-oblong 

P 

milky-brown 

1.8 

0. 55 

0.5 

3.6 

1. 1 


22 — 


July 1962 

Journ. Jap. Bot. Vol. 37 No. 7 


2 

:15 

Eragrostoideae 
Eragrosteae 
Eragrostis japo- 

lanceolate- 

Cv 

reddish brown 

0. 550.250.3 

! 

1.8 

0.8 

?tica Trin. 

E. ferruginea 

oblong 

lanceolate- 

Gc 

dark-brown 

1.550.5 0.65 

1.8 

0.8 

P. Beauv. 

E. multicaulis 

oblong 

narrowly 

Gv 

reddish brown 

0.7 0.280.35 

2.0 

0.8 

Steud. 

Eleusine indica 

ovate 

oblong 

Cc 

dark-reddish 

1.2 0.650.45 

2. 7 

1.4 

Gaertn. 

Kengia hackelii 

narrowly 

Gv 

brown 

milky-white 

3. 750.551.65 

2. 3 

0.3 

Packer 

Sporobolus japo- 

lanceolate 

narrowly 

Gv 

milky-brown 

1.250.4 0.6 

2. 1 

0.7 

nicus Maxim. 

S. elongatus R. Br. 

lanceolate 

linear-oblong 

Cv 

reddish brown 

1.050.4 0.5 

2. 1 

0.7 

Mulilenbergia 

lanceolate 

Gv 

dark brown 

1.9 0.480.95 

1.9 

0.5 

japonica Steud. 
M. longistolon 

lanceolate 

Cv 

pale-brown 

1.5 0.45 0.65 

2.3 

0.7 

Ohwi 

Lappagineae 
Zoysia japonica 

lanceolate- 

Gv 

1 

brown 

1.2 0. 6 0.75 

L 6 

0.8 

Steud. 

Panicoideae 

Arundinelleae 

Arundinella hirta 

oblong 

obovate linear 

P 

dark-grey 

1.85 0.6 1.25 

1.5 

0.5 

G. Tanaka 

Isachneae 

Isachne globosa 

obovate 

Gc 

blackish grey 

1. 150. 750.452.6 

1.7 

O. Ktze. 

Paniceae 

Pennisetum 

oval 

P 

milky-grey 

3.151.8 2.05 

1.5 

0.9 

alopecuroides 

Spreng. 

Setaria viridis 

oval 

P 

milky-grey 

1.250.850.95 

1.3 

0.9 

P. Beauv. 

S. viridis var. 

oval 

P 

milky-grey 

1.480.9 1.05 

1.4 

0.9 

pachystachys 

Makino 

S. autumnalis 

ovate 

P 

milky-grey 

1.951.251.45 

1.3 

0.9 

Ohwi 

S. pumila Roem. 

ovate 

P 

dark-grey 

2.251.651. 7 

1.3 

0.9 

et Schult. 

Panicum bisul¬ 

oval 

P 

dark-brown 

1 

1.4 0. 750.652. 1 

1.2 

catum Thunb. 

1 .-. 
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Digitaria ad- 
scendens He nr. 

oblong 

p 

milky-white 

2.0 

0. 75 

CO 

CO 

o 

2.4 

0.9 

D. violascens 

Link 

oblong 

p 

milky-white 

1.0 

0.6 

0. 5 

2.0 

1.2 

Paspalum thunb- 
ergii Kunth 

orbicular 

p 

milky-grey 

1.8 

1.5 

0.7 

2.6 

2.5 

Eriochloa villosa 
Kunth 

oval 

p 

yellowish grey 

2. 75 

2.0 

2.0 

1.4 

1.0 

Echinochloa crus- 
galli P. Beauv. 
var. crusgalli 

ovate 

p 

milky-brown 

i 

1.85 

L 3 

1. 45 

1.3 

0.9 

E. cms-galli var. 
hispidula 

Honda 

oval 

p 

milky-brown 

2.05 

1.55| 

1.8 

1.1 

0.9 

E. crus-galli var. 
echinata Makino 

oval 

p 

milky-brown 

2.05 

1.55 

1.75 

1.2 

0.9 

Andropogoneae 









Dimeria orni- 
thopoda Trin. 

linear 

Cv 

yellowish 

brown 

1.85 

p. 25 

0,95 

1,9 

0.3 

Miscantlius 

sinensis Anders. 

oblanceolate- 

oblong 

Cv 

dark-reddish 

brown 

2.2 

0.95 

1.2 

1.8 

0.8 

Spodiopogon 
sibiricus Trin. 

linear-oblong 

Cv 

purplish brown 

2.35 

0.95 

1.65 

1.4 

0.7 

Microstegium 

japonicum 

Koidz. 

linear-oblong 

P 

yellowish 

brown 

2.25 

0. 7 

0.9 

2.5 

0.8 

M. vimineum 

A. Camus var. 

polystachyum 

Ohwi 

lanceolate 

G 

i 

pale-grey 

brown 

2. 75 

0. 55 

1.55 

1.8 

0.4 

Arthraxon 

hispidus 

Makino 

linear- 

lanceolate 

Cv 

pale-yellowish 

brown 

3.05 

0.5 

1.65 

1.8 

0. 3 

Cymbopogon 
tortilis Hitchc. 

linear-oblong 

Cv 

milky-yellowish 

brown 

2.9 

0.85 

1.6 

1. 8 

0.5 

Themeda japo?iica 
C. Tanaka 

broadly linear 

Cv 

milky-brown 

4. 15 

1 . 1 

2.35 

1.8 

0.5 

Ischaemum anthe- 
phoroides Miq. 

lanceolate- 

oblong 

Cv 

pale-yellowish 

brown 

3.65 

1.8 

2.3 

1.5 

0.8 

Phacelurus lati- 
folius Ohwi 

linear oblong 

Cv 

j 

brown 

3. 15 

1.45 

i 

1. 75 

1.8 

0.8 
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Resume 

Garyopses of 78 grass species found in Japan were observed. The details of 
caryopsis features of the species examined are indicated in Table 5. Tables 1, 2 
and 3 show the means of length of caryopsis (L), width of caryopsis (W), length 
of embryo (E) and their ratios in the tribes or genera examined. To represent 
the caryopsis-morphology diagramatically, the following procedure was adopted. 
When a ratio between the length of embryo and caryopsis is larger that 1.9, 
the diagram Rf>A is given, and when it, is smaller, R<W is given. When a 
ratio between the length of embryo and the width of caryopsis is larger than 
0. 9, the diagram R^>B is given, and when it is smaller R^B is given. The com¬ 
bination of the diagrams is indicated in Table 4 for each tribe or genus examined. 

The ratio L/E is always over 2.0 in the species of Festucoideae (R^>A), but 
in most species of Panicoideae the ratio is below 1.9(R<(A). Species of Eragros- 
toideae show a mixture of the festucoid and the panicoid types of caryopses. 
•On one hand, the caryopses of Eleusine, Kengia, etc. are similar to those of 
Festucoideae, while on the other, the caryopses of Zoysia, Eragrostis, etc. are 
closer to those of Panicoideae. This observation is in accordance with the finding 
of Kinges (1961). 
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